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(54) Apparatus for controlling the flow of gas 

(57) An electro-magnetically controlled gas valve has an armature 38 supported by a flexible diaphragm 48, 
with the armature and diaphragm being in the magnetic flux path of the electro-magnetic coil, and a 
resilient seal 36 is either carried by the armature 38 for engagement with a seat forming part of the gas 
flow path through the valve or is associated with the valve seat itself. 

A protrusion 44 on the armature 38 is received in a recess 46 in the core 26 of the electromagnet when 
the valve is open. 
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SPECIFICATION 

Apparatus for controlling the flow of gas 

5 This invention relates to electro-magnetically 
operated fluid flow (especially gas) control 
valves of the kind described in our prior appli- 
cations GB 2 124342 A and GB 2 161 584 A in 
which the closure member is resiliency urged 

10 in one direction and is electro-magnetically 
urged in the opposite direction. These are dif- 
ferent from conventional solenoid valves which 
provide on and off positions only, in that fine 
control of the flow rate through the valve is 

15 possibly by varying the electro-magnetic force 
and balancing it against the resilient force act- 
1 ing in the opposite direction. 

The object of the present invention is to 
provide further improvements. 

20 In accordance with a first aspect of the in- 
vention an electro-magnetic valve for the con- 
trol of fluid flow comprises a body with an 
inlet and an outlet for the fluid, an electro- 
magnetic coil, and an armature of electro-mag- 

25 netic material located so as to be included in 
the electro-magnetic flux path and urged 
thereby towards or away from one of the inlet 
and outlet by said flux, said armature being 
resiliently urged in the opposite direction, said 

30 armature carrying a closure plug for one of the 
inlet and outlet, characterised in that one or 
other of the plug and inlet or outlet comprise 
a resilient yielding material disc or annulus free 
to deflect in the direction of movement of the 

35 plug. 

Preferably the armature comprises a periph- 
eral ring trapped in position by components of 
the valve, a central relatively massive ferro- 
magnetic part carrying the closure element, 

40 and a series of spoke-like parts extending be- 
tween the ring and the centre and which are 
non-radial for example being curved along their 
length, so that the ring, arms and centre may 
be generally co-planar in one position but with 

45 the centre located in the plane parallel to the 
plane containing the peripheral ring in another 
position. The distortion out of the condition in 
which all of the parts lie in a common plane 
may provide a restoring force as the required 

50 resilience. 

Preferably the core of the electro-magnetic 
coil is provided with a recess to accommo- 
date a projection on the ferro-mag netic body 
provided at the centre of the armature, with 

55 the projection and recess being of generally 
complementary shape. This is to improve the 
electro-magnetic performance. 

The said ferro-magnetic body may be effec- 
tively fixed to the resilient yielding material 

60 disc or annulus by any convenient means, or 
may serve to locate the yielding material with- 
out the two being actually fixed together. 

According to a second aspect of the inven- 
tion, an electro-magnetic valve as above re- 

65 f erred to is connected to a pressure trans- 



ducer (preferably) located downstream of the 
fluid outlet, with appropriate electronic circuitry 
between the transducer and the electro-mag- 
netic coil so that variations in fluid pressure 
70 detected by the transducer adjusts the current 
flow to the coil and hence the armature posi- 
tion so as to adjust the range of fluid flow 
through the electro-magnetic valve. By these 
means a gas governor can be provided giving 
75 effectively substantially constant line pressure 
downstream of the valve irrespective of pres- 
sure fluctuations upstream of the valve. 

According to a third aspect of the invention, 
the gas governor of the preceding paragraphs 
80 is modified by the inclusion of a current con- 
troller in the circuitry, whereby the fluid flow 
rate can be adjusted in close conformity with 
movement of the adjusting device. This aspect 
of the invention may be particularly convenient 
85 for gas appliances to give minimum flow, sim- 
mer and higher gas flow rates. 

In accordance with a fourth aspect of the 
invention, the gas governor of the preceding 
paragraphs is modified by the addition of a 
90 thermostat controlled circuit whereby the elec- 
tro-magnetic valve will be controlled in accor- 
dance with a desired temperature setting. This 
aspect of the invention is also particularly suit- 
able for use with gas appliances. 
95 It is an important feature of the invention 
that the resilient yielding material on the disc 
or annulus contacts a converging surface pro- 
vided on the other of the plug and inlet or 
outlet. Thus for example, where the resilient 
100 material is carried by the armature and moved 
by the electro-magnetic flux, the converging 
surface may be a frusto-conical portion sur- 
rounding the gas flow path and providing the 
seat upon which the disc or annulus seals in 
105 the closed position in which gas flow is pre- 
vented. This frusto-conical surface enables 
relatively high sealing pressures to be applied 
by. relatively low spring forces, enabling the 
diaphragm itself to be used as the spring. 
110 This not only simplifies construction in avoid- 
ing the use of a separate spring, but it also 
has advantages in that the electro-magnetic 
control can be applied so much more finely 
when it is not being used primarily to over- 
115 come the resistance of a spring. 

Instead of providing a frusto-conical surface 
around the inlet or outlet port which is closed, 
by the yielding disc or annulus carried by the 
armature, it will be within the scope of the 
120 invention to provide a yielding annulus around 
the port, and use for example a conical non- 
yielding face on the armature. The same ad- 
vantages would be attained. 
Various embodiments of the invention are 
125 now more particularly described with reference 
to the accompanying drawing in which:- 

Figure 1 is a sectional elevation of a first 
embodiment of valve according to the inven- 
tion; 

130 Figure 2 is a similar view of a second em- 
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bodiment; 

Figure 3 is an enlarged scale plan view of 
one component of the valve of Fig. 1 or Fig. 
2; and 

5 Figure 4 is a series of schematic diagrams 
of different control circuits embodying the 
valve of the invention. 

Referring now to Fig. 1 of the drawings, the 
valve comprises a main body member 10 pro- 
10 vided with inlet 12 and outlet 14 ports which 
both communicate via passages 16 18 with a 
valve chamber 20. 

The valve further comprises an electro-mag- 
netic coil 22 wound on a spool 24 about a 
15 core 26 and enclosed in a housing 28. Gas 
< leakage out of the chamber 20 is prevented 
. by 0 rings 30, 32, 34. A spring washer 35 
controls the coil position. 
The valve closure member comprises a rub- 
20 ber, plastics or like yielding material annulus 
36 which, in this embodiment, is made cap- 
tive with the main armature body which is a 
plug of ferro-magnetic material 38. To this 
end, the plug has a peripheral groove receiv- 
25 ing an inturned rim 40 formed integrally with 
the annulus 36. However, the annulus could 
instead be a disc located by a peripheral rim 
or flange on the body 38 or possibly could be 
fixed to the body 38 by a suitable adhesive. 
30 The body 38 is provided with a projection 
44 of generally complementary shape and 
smaller dimensions than recess 46 in the adja- 
cent end of the core 26. 
The ferro-magnetic body 38 is held in the 
35 central position within the chamber 20 by part 
48 also shown in Fig. 3 which acts somewhat 
as a diaphragm permitting the required axial 
movement of part 38 towards or away from 
the core 26. The part 48 is however also 
40 made of a ferro-magnetic material which is 
springy and comprises a peripheral ring-like 
portion 49 which is clamped between the 
body part 10 and a fixing ring 50, a central 
portion 51 which receives and may be for 
45 example a force fit onto the projection 44, 
and a series of non-straight generally spoke- 
like parts 53 extending between the central 
part and the ring. 
The base of the chamber 20, through which 
50 the passages 16 18 extend is provided with a 
frusto-conical surface 52 around the passage 
1 6, and it is the rim of this surface which 
contacts the annulus 36. This can result in 
high sealing pressure, per unit area, between 
55 the annulus and passage 16, obtained from a 
relatively low spring force available from the 
diaphragm-like part 48. In this embodiment, a 
bleed passage 54 opens through the part 38 
for example for providing a constant flame pi- 
60 lot light of a gas burner even when the illus- 
trated valve is in the closed position. 

When coil 22 is energised, the electro-mag- 
netic flux loop includes the diaphragm like part 
and the body 38 and the latter is attracted 



from the rim 52. The rate of flow depends 
upon the pressure of the fluid (gas) and the 
extent to which the disc is lifted, and hence 
upon the electro-magnetic force generated. By 

70 varying the current, the EMF varies, and the 
valve opens more, or less. 

The valve in Fig. 2 includes a flow rate con- 
trol valve 60 which is generally similar to that 
illustrated in Fig. 1 and for that reason needs 

75 no further description. However, inlet 12 of 
said valve 60 is in this second embodiment 
the outlet of a second valve 62. Valve 62 
comprises a body, inlet and outlet, valve 
chamber, electro-magnetic coil, spool, housing, 

80 ail generally as per valve 60. However core 
64 and armature 66 are located axially end to 
end in the spool, and are urged apart by 
spring 68. The armature carries an annulus 70 
for seating on the frusto-conical seat 72. 

85 Valve 62 is a simple on/off valve which may 
be for example coupled to a flame failure de- 
vice. 

The pressure transducer mauy be located in 
or on the body part on the outlet side of the 
90 valve, feeding its signal current to appropriate 
electronics controlling directly, or via further 
modifying or adjusting circuitry to the current 
supply for the coil 22, according to whether 
the valve is to be used as a governor, or 
95 otherwise. 

Fig. 4 shows schematically different control 
arrangements in which the demand consists of 
a voltage proportional to the required gas flow 
rate. In open loop schedule control the re- 
100 quired voltage is effectively fed direct to the 
control valve. 

In closed loop temperature control, a tem- 
perature sensor modifies the demand led vol- 
tage to modify the setting of the control 
105 valve. 

In pressure or governor control, a pressure 
sensor is located in the supply line down- 
stream of the control valve and the sensed 
pressure is used to modify the demand setting 
110 to the control valve. 

Both temperature and pressure sensors may 
be used together. 

CLAIMS 

115- 1 . An electro-magnetic valve for the con- 
trol of fluid flow comprising a body with an 
inlet and an outlet forthe fluid, an electromag- 
netic coil, and an armature of electro-magnetic 
material located so as to be included in the 

1 20 electro-magnetic flux path and urged thereby 
towards or away from one of the inlet and 
outlet by said flux, said armature being resili- 
ency urged in the opposite direction, said ar- 
mature carrying a closure plug for one of the 

125 inlet and outlet, characterised in that one or 
other of the plug and inlet or outlet comprise 
a resilient yielding material disc or annulus free 
to deflect in the direction of movement of the 
plug. 



the armature comprises a peripheral ring 
trapped in position by components of the 
valve, a central relatively massive ferro-mag- 
netic part carrying the closure element, and a 
5 series of spoke-tike parts extending between 
the ring and the centre and which are non- 
radial for example being curved along their 
length, so that the ring, arms and centre may 
be generally co-planar in one position but with 
10 the centre located in the plane parallel to the 
plane containing the peripheral ring in another 
position. 

3. A valve as claimed in Claim 1 or Claim 
2 wherein the core of the electro-magnetic 

15 coil is provided with a recess to accommo- 
date a projection on the ferro-magnetic body 
provided at the centre of the armature, with 
the projection and recess being of generally 
complementary shape. 

20 4. An electro-magnetic valve as claimed in 
Claim 1 connected in circuit with a pressure 
transducer located downstream of the fluid 
outlet. 

5. An electro-magnetic valve as claimed in 
25 Claim 4 including a current controller in the 

circuit. 

6. An electro-magnetic valve as claimed in 
Claim 1 comprising a body provided with an 
inlet, a pair of successive chambers connected 

30 by a passage, and an outlet, having an elec- 
tro-magnetic on/off valve located to control 
flow from the inlet through the first of said 
chambers, and an electro-magnetic valve as 
claimed in Claim 1 effective to control flow 

35 through the second of the chambers. 

7. An electro-magnetic valve substantially 
as described with reference to Fig. 1 or Figs. 

1 and 3 of the accompanying drawing. 

8. An electro-magnetic valve substantially 
40 as described with reference to Fig. 2 or Figs. 

2 and 3 of the accompanying drawing. 

9. An electro-magnetic valve as claimed in 
Claim 1 arranged in circuit as described and 
illustrated in Fig. 4 of the accompanying draw- 

45 ings. 
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